###### Strengths and limitations of this study

-   The study is the first randomised pilot trial in South Korea testing the feasibility of acupuncture combined with a Pericardium 6 (PC6) wristband in the context of the perioperative care of patients undergoing elective laparoscopic colorectal cancer resection.

-   The study is focused on the role of adjuvant acupuncture combined with PC6 stimulation, which few previous studies addressed.

-   Methodological rigour, including adequate concealment of random allocation, and prospective trial registration aim to the reduce risk of bias.

-   The study aims to guide a future full-scale pragmatic randomised trial to assess the overall effectiveness of acupuncture combined with PC6 for the prevention of postoperative nausea and vomiting.

-   Unblinded participants and treatment providers as well as the possibility of unblinding of outcome assessors are likely to result in high risk of performance and detection bias.

Introduction {#s1}
============

Postoperative nausea and vomiting (PONV) are significantly distressing to patients and may delay recovery after surgery. The incidence of PONV varies from ∼30--50% of patients undergoing surgery, whereas it reaches up to 80% of high-risk patients.[@R1] Multimodal approaches to managing PONV include pharmacological and non-pharmacological interventions, including Pericardium 6 (PC6) acupuncture point stimulation, which has been suggested by consensus expert guidelines.[@R1] A recently updated Cochrane Review including a total of 4858 participants in 40 randomised trials found a low quality of evidence of a consistent benefit of PC6 stimulation over placebo for preventing PONV with minimal adverse events; the risk of PONV was similar between PC6 stimulation and antiemetic drugs.[@R2] In another systematic review including a total of 2534 participants in 30 trials, there was low-quality evidence for the effectiveness of PC6 combined with other acupuncture points compared with PC6 alone or no acupuncture.[@R3] Several preclinical experimental studies showed the potential effects of acupuncture on gastric myoelectrical activity, vagal modulation and cerebellar vestibular activities in brain imaging studies, all of which may be associated with prevention of PONV.[@R4] What remains incompletely understood and requires further investigation includes: (1) the effects of PC6 within multimodal prophylaxis of PONV (ie, additive or synergistic effects of PC6 acupuncture on antiemetic use);[@R2] and (2) the combined effects of PC6 and other acupuncture points compared with PC6 alone (ie, dose--response relationship of acupuncture stimulation).[@R2] [@R3] In our previous systematic review of the effects of acupuncture for recovery after colorectal cancer surgery, there were no significant overall differences in PONV between the acupuncture and control groups (placebo or no acupuncture).[@R5] However, a small sample size and significant heterogeneity prohibit drawing conclusions without further evidence from high-quality studies. This study specifically aims to address the gaps in current evidence by developing the research questions as follows: Is it feasible to conduct a parallel group, equally allocated superiority randomised controlled trial of acupuncture to prevent PONV in a standardised multimodal perioperative care protocol in patients with colorectal cancer?Does the combined use of PC6 and other acupuncture points show more benefit in the management of PONV than PC6 stimulation alone?Does acupuncture (as PC6 stimulation or PC6 combined with other acupuncture points) combined with antiemetic drugs provide more benefit in the management of PONV than antiemetic drugs alone?

Methods and analysis {#s2}
====================

Study design {#s2a}
------------

### Randomisation and allocation concealment {#s2a1}

An independent biostatistician generated a block random sequence using the Excel spreadsheet program. An independent hospital staff member will prepare sequentially numbered, opaque, sealed envelopes to ensure concealment of the allocation sequence. A research assistant will open the envelope in front of the patient, who will provide written informed consent.

Study context {#s2b}
-------------

This study will be a pilot parallel three-group randomised controlled trial performed in the inpatient ward of Pusan National University Yangsan Hospital, Yangsan, South Korea. This tertiary hospital covers urban and rural areas of Yangsan, which had a population of ∼300 000 people in 2015.[@R6] The annual surgical volume for elective laparoscopic resection of colorectal cancer was 353 in the most recent 12 months. A total of nine investigators will be involved, including a specialist colorectal surgeon (KMS) with 12 years of clinical experience, an anaesthesiologist dedicated to the perioperative anaesthesia care for study participants (HYK), two Korean medicine doctors (KMDs) for acupuncture treatments (KHK and GYY), three research assistants (DHK, JMB and SPH), a physician assistant (KHK) and a study coordinator for participant screening and data collection. Trained nurses and dieticians in the inpatient ward had practised an enhanced recovery after surgery (ERAS) programme for patients undergoing colorectal cancer resection.[@R7] Acupuncture will be provided in the inpatient room.

Selection of target conditions {#s2c}
------------------------------

Patients undergoing elective laparoscopic surgery for colorectal cancer resection will be our main target population. We did not consider open resection or other types of abdominal surgery due to possible confounding from variations in perioperative care protocols (eg, variations in the use of opioid analgesics or in postoperative recovery care). The Cochrane Review of acupuncture for PONV does not include trials conducted in patients with colorectal cancer,[@R2] although the type of surgery is not an established risk factor for PONV.[@R1] We assumed that relatively homogenous participants will be needed to reduce potential unknown sources of heterogeneity that may affect study results.

Pretreatment assessment and the participant recruitment process {#s2d}
---------------------------------------------------------------

Patient recruitment began on 1 September 2015. Patients undergoing elective laparoscopic resection of colorectal cancer were screened at the time of outpatient consultation by the study surgeon and the physician assistant nurse. If the patient is deemed eligible and shows interest in study participation, the research assistant will contact the patient to provide full information regarding study participation and to obtain written informed consent. Those patients who agree to participate and meet the full eligibility criteria will be allocated to one of three groups, namely: (1) PC6 and other acupuncture group (Acupuncture group); (2) PC6 stimulation group (Wristband group); and (3) no acupuncture group (Control group), in a 1:1:1 ratio. The schedule of trial enrolment, interventions and assessment are presented in [table 1](#BMJOPEN2016013457TB1){ref-type="table"}. [Figure 1](#BMJOPEN2016013457F1){ref-type="fig"} illustrates the trial flow chart.

###### 

Measurements of patient characteristics and outcomes

                                                            Enrolment   Allocation   Pre-OP   Intra-OP   PACU   6 hours   12 hours   24 hours   48 hours   Discharge   2 weeks   4 weeks
  --------------------------------------------------------- ----------- ------------ -------- ---------- ------ --------- ---------- ---------- ---------- ----------- --------- ---------
  Enrolment                                                                                                                                                                      
   Informed consent                                         O                                                                                                                    
   Assessment of eligibility                                O                                                                                                                    
   Randomisation                                                        O                                                                                                        
  Interventions                                                                                                                                                                  
   Embedded acupuncture                                                              O                                                                                           
   Body acupuncture                                                                                                                                                              
   PC6 wristband stimulation                                                                                                                                                     
   Standard antiemetics                                                                       O          O      O         O          O          O                                
  Assessments                                                                                                                                                                    
   Preoperative anxiety                                                              O                                                                                           
   Pain intensity NRS                                                                                    O      O         O          O          O          O                     
   Postoperative nausea and vomiting                                                                     O      O         O          O          O          O                     
   Physiological recovery\*                                                                              O      O         O          O          O          O                     
   Quality of life                                                                   O                                                                                 O         
   Patient satisfaction for management of PONV                                                                                                  O                                
   Patient\'s global assessment of recovery after surgery                                                                                                              O         
   Use of medication                                                                                     O      O         O          O          O          O           O         O
   Harms/adverse events                                                                                  O      O         O          O          O          O           O         O
   Postoperative complications                                                                           O      O         O          O          O          O           O         O
   Length of hospital stay                                                                                                                                 O                     

\*Assessment of physiological recovery includes measuring time to first flatus, time to tolerate soft diet, time to first defaecation, time to independent walking, time to first removal of Foley catheter, the number of reinsertions of Foley catheter, the number of clean intermittent catheterisations and the number of insertions of nasogastric tube.

NRS, numerical rating scale; OP, operation; PACU, postanaesthesia care unit; PONV, postoperative nausea and vomiting.

![Trial flow chart.](bmjopen2016013457f01){#BMJOPEN2016013457F1}

### Eligibility criteria {#s2d1}

#### Eligible {#s2d1a}

1.  patients aged 18--80 years;

2.  patients undergoing elective laparoscopic surgery for colorectal cancer resection (right hemicolectomy, left hemicolectomy, anterior resection with primary anastomosis, or low anterior resection with loop ileostomy for faecal diversion);

3.  American Society of Anaesthesiologists Grade 1 to 2.

#### Ineligible {#s2d1b}

comorbidities that may affect surgical outcome (eg, chronic kidney disease, chronic liver disease, cardiopulmonary failure, diabetes with complications or inflammatory bowel disease);use of emetogenic/antiemetic medication within 24 hours before surgery;history of emetic episodes after administration of antibiotics;expected use of mechanical ventilation;cognitive impairment that could affect the patient\'s ability to complete the outcome assessments;previous history of stroke or epilepsy;pregnancy;previous history of sensitivity reaction to acupuncture;unable to cooperate with acupuncture treatments;pacemaker implantation;patients who had received Korean medical treatments (acupuncture, moxibustion, cupping or herbal medicine) within 2 weeks;patients who had participated in other trials within 3 months.We will exclude patients if unexpected conversion to open surgery occurs.

Blinding of participants, practitioners, other relevant healthcare staff, outcome assessors and data analysers {#s2e}
--------------------------------------------------------------------------------------------------------------

This is an open-label study comparing acupuncture plus a PC6 wristband combined with the ERAS programme (Acupuncture group) versus a PC6 wristband combined with the ERAS programme (Wristband group) versus the ERAS programme alone (Control group). The participants, acupuncture practitioners, a study surgeon, a study anaesthetist and other hospital staff will be aware of group allocation. Two trained outcome assessors will remain blinded to group allocation and collect physiological and subjective outcome data before or after discharge, although a possibility of unblinding cannot not be excluded if the patient\'s wristband is noticed by the assessors within postoperative 48 hours. An independent, blinded biostatistician will perform the statistical analyses.

Components of the ERAS protocol {#s2f}
-------------------------------

All study participants will receive perioperative care based on a standardised ERAS protocol. Components of our ERAS protocol met 14 of 17 key elements in a systematic review[@R8] ([table 2](#BMJOPEN2016013457TB2){ref-type="table"}). For acupuncture and the PC6 wristband group (acupuncture group and wristband group), acupuncture and/or a PC6 wristband will be applied as additional components of ERAS. Daily guidelines for perioperative care in the ERAS protocol are presented in online [supplementary appendix 1](#SM1){ref-type="supplementary-material"}.

###### 

Components of an enhanced recovery program

       Enhanced recovery                                                                  Components included
  ---- ---------------------------------------------------------------------------------- ---------------------
       *For all three groups\**                                                           
  1    Preoperative education and stoma training                                          O
  2    Carbohydrate loading preoperatively and avoidance of prolonged starving            O
  3    Use of preoperative probiotics                                                     --
  4    No mechanical bowel preparation                                                    O
  5    No premedication†                                                                  --
  6    Goal-directed perioperative fluid administration                                   O
  7    High perioperative O~[@R2]~ concentrations                                         O
  8    Maintenance of normothermia                                                        O
  9    Epidural analgesia                                                                 --
  10   Laparoscopic surgery or transverse incisions                                       O
  11   Avoidance of nasogastric tubes                                                     O
  12   Avoidance of drains                                                                O
  13   Avoidance of opioid analgesia                                                      O
  14   Use of postoperative laxatives                                                     O
  15   Early removal of bladder catheter                                                  O
  16   Enforced early mobilisation                                                        O
  17   Enforced early postoperative oral feeding                                          O
       *For Acupuncture and/or Wristband group*                                           
  18   PC6 wristband for prevention of PONV (for both groups)                             O
  19   Ear acupuncture for preoperative anxiolysis (for Acupuncture group)                O
  20   Body acupuncture for prevention of PONV/recovery after surgery (for both groups)   O

\*Seventeen components reflect the key elements of enhanced recovery after surgery in colonic surgery, suggested by Wind *et al*.[@R8]

†Premedication is provided according to the local anaesthetic protocol (intramuscular injection of glycopyrrolate and midazolam).

PONV, postoperative nausea and vomiting.
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Anaesthetic process {#s2g}
-------------------

A standardised anaesthetic protocol will be applied to all patients. General anaesthesia will be induced with intravenous administration of thiopental 4--5 mg/kg, rocuronium 0.6--0.9 mg/kg and remifentanil 0.5--1 mg/kg. Adequate hypnosis, analgesia and muscle relaxation will be maintained by sevoflurane (2--3 vol%), a titrated dose of remifentanil, and rocuronium under monitoring of the bispectral index. Standard patient monitoring including ECG, pulse oximetry, capnography, non-invasive blood pressure and respiratory sevoflurane concentrations will be performed. The study anaesthesiologist will infuse multiple electrolyte solutions (Plasma-Lyte 148 (pH 7.4)) intravenously and control the infusion dose of the fluids based on calculated preoperative deficits, third space losses, urine output and estimated intraoperative blood loss. After CO~2~ insufflation, the patients will be placed in the Trendelenburg position and tilted right or left. Mechanical ventilation will be performed, and end-tidal CO~2~ will be maintained between 35 and 40 mm Hg by adjusting respiratory rate, tidal volume and peak pressure. A loading dose of 0.1 mL/kg and intravenous injection of ramosetron 0.3 mg will be administered at the end of surgery. Pyridostigmine 10 mg and glycopyrrolate 0.4 mg will be administered intravenously to reverse the residual effect of the muscle relaxant. The patients will be transferred to the postanaesthesia care unit (PACU) after tracheal extubation. In the PACU, intravenous fluid therapy (Plasma-Lyte 148 (pH 7.4) solution) will be continued at a maintenance dose. Intravenous patient-controlled analgesia (IV-PCA) will be connected in the PACU.

Study interventions {#s2h}
-------------------

### Timing of acupuncture stimulation {#s2h1}

Variation in the timing of acupuncture was suggested as a source of heterogeneity in previous meta-analyses of acupuncture for PONV.[@R2] [@R3] No clear evidence exists for the optimal timing of acupuncture (ie, preoperative, intra operative or postoperative).[@R2] Few trials have directly compared different timings of acupuncture for better prevention of PONV. Our systematic review found that trials in which acupuncture was administered postoperatively showed inconsistent results in the prevention of PONV in patients with colorectal cancer.[@R5] Although it is plausible that sensory stimulation triggering favourable physiological responses to prevent PONV would not be obtained under general anaesthesia,[@R9] [@R10] favourable effects of the perioperative administration of acupuncture, including intraoperative stimulation, were observed in some trials.[@R11] [@R12] While specific recommendations cannot be made due to a paucity of evidence, the perioperative administration (ie, preoperative, intraoperative and postoperative) of acupuncture stimulation was chosen for the maximum possible benefit in our trial.

### Perioperative embedded acupuncture {#s2h2}

An embedded acupuncture technique for preoperative anxiolysis suggested in a recent systematic review[@R13] will be applied to the bilateral acupuncture points of Liver (LI4), Heart 7 (HT7), Stomach (ST36), Yin-Tang, ear Shen-Men and ear sympathetic using the superficial needle (Dongbang Press Needles, 0.18×1.3 mm, Dongbang) the day before surgery and will be removed at the first session of acupuncture on the day of surgery. These treatments will be applied only to the patients in the Acupuncture group.

### Perioperative PC6 wristband stimulation {#s2h3}

Stimulation of PC6 points will be maintained from 1 hour before and until 48 hours after surgery by a wristband that produces pulse-type transcutaneous electrical stimulation (Relief Band, Model WB-DL150 Hour Device, Neurowave Medical Technologies LLC, Chicago, Illinois, USA). A study KMD will educate the patients regarding the accurate wear of PC6. The PC6 wristband will be applied to the patients in the Acupuncture group and the Wristband group.

### Postoperative body acupuncture {#s2h4}

Three sessions of acupuncture will be provided within 48 hours after surgery because this time window is the most distressing period in terms of PONV. The first session will be performed within 2 hours after surgery. Acupuncture needles (0.25×30 mm, 0.25×40 mm or 0.30×60 mm, Dongbang) inserted on the body points of Stomach 36 (ST36), Stomach 37 (ST37), Liver 3 (LR3), Large Intestine 11 (LI11), Large Intestine 4 (LI4), Spleen 6 (SP6), Spleen 4 (SP4), Pericardium 6 (PC6), Heart 8 (HT8) and Gall Bladder 41 (GB41) will be manually stimulated to achieve *De-qi* sensation. All points are located in the peripheral extremities to avoid irritating the surgical site. Subsequent electrical stimulation with an alternating frequency of 2--100 Hz, a biphasic square wave and tolerable intensity by the patient (ES-160, Ito, Tokyo, Japan) will be applied to selected points (PC6 to LI4, ST36 to ST37, and bilateral SP6). Electrical stimulation will be not applied on the arm with the IV to not interfere with the intravenous needles by possible muscle twitching. Needles will be retained for 20 min in each session unless the patient experienced discomfort from the treatment. These acupuncture treatments will be provided to the patients in the Acupuncture group. Full information about the acupuncture treatments is presented in online [supplementary appendix 2](#SM2){ref-type="supplementary-material"}.
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### Antiemetics {#s2h5}

A standardised protocol to prevent PONV was developed by the study anaesthetist (HYK). A mixture of standard antiemetic medication (5-hydroxytryptophan receptor antagonist, ramosetron hydrochloride 0.3 mg) and analgesics, including a non-steroidal anti-inflammatory drug (NSAID) (ketorolac tromethamine 120 mg) and a semisynthesised opioid (oxycodone 20 mg), will be infused by intravenous patient-controlled analgesia (1 mL bolus/20 min lockout, 1 mL/hour continuous infusion). Antiemetics will be provided to all patients.

### Rescue medication {#s2h6}

A bolus infusion of ramosetron 0.3 mg will be given as a rescue antiemetic up to two times a day, in the event of nausea ≥6/10 on a 0--10 numeric rating scale (NRS) (nausea severity scale), vomiting or the request of the patient regardless of the severity of nausea. Rescue antiemetics will be available to all patients. For postoperative pain, additional rescue doses of analgesics will be administered at the patient\'s request.

#### Concomitant treatments {#s2h6a}

There will be no restriction on the use of other concomitant treatments outside the trial for the pragmatic purpose of this study. Instead, information on out-of-study healthcare resources sought by the patient will be collected and descriptively analysed.

### Criteria for discontinuing or modifying interventions {#s2h7}

Acupuncture or PC6 stimulation will be modified or discontinued at the patient\'s request or by the study physician (surgeon, anaesthetist or KMD) to prevent harm or patient discomfort during the recovery process. The antiemetic regimen protocol will be modified or discontinued at the discretion of the study surgeon or anaesthetist if there is a clinically justifiable reason to do so.

### Strategies to improve adherence to intervention protocols {#s2h8}

For the Acupuncture and/or PC6 Wristband groups, the study KMD or assistant KMD will visit the patient each day within 48 hours after surgery and ask the patient to report any discomfort during the intervention. The study surgeon, physician assistant (KHK) and anaesthetist will monitor the postoperative recovery process and, where appropriate, modify the intervention or postoperative care to improve the participants\' trial adherence.

Rationale of the comparison and the lack of a placebo/sham intervention group {#s2i}
-----------------------------------------------------------------------------

According to the recent Cochrane Review,[@R2] further study comparing PC6 with placebo will be unlikely to change the established efficacy of PC6 stimulation. Thus, the sham acupuncture will be avoided to prevent duplication of previous evidence. Whether PC6 stimulation combined with antiemetic drugs can show additional benefits compared with antiemetic drugs alone will be suggested as a topic for future research. There is insufficient evidence for higher doses of acupuncture (PC6 and stimulation of additional acupuncture points) compared with PC6 alone, which warrants further research.[@R3] Therefore, higher doses of acupuncture (ear, body acupuncture and PC6 wristband stimulation) will be compared with PC6 wristband stimulation.

Outcomes {#s2j}
--------

### Primary outcomes {#s2j1}

The number of patients who experience moderate or severe nausea (ie, at least 4 points of nausea on 0--10 NRS) or vomiting during the first 24 postoperative hours will be recorded[@R14] ([table 2](#BMJOPEN2016013457TB2){ref-type="table"}).

Secondary outcomes {#s2k}
------------------

### Time window {#s2k1}

Time windows will be divided into five phases: from discharge from the recovery room (hereafter 'after surgery') to 6 hours, from 6 to 12 hours, from 12 to 24 hours, from 24 to 48 hours and from 48 hours until discharge after surgery.

### Nausea and vomiting {#s2k2}

The number of participants who experience at least one episode of vomiting as well as the total number of vomiting events will be counted within each time window and at discharge. The number of participants who experience any degree of nausea will be measured at the same time points. Nausea severity will be measured on a NRS of 0 (no nausea at all) to 10 (the worst nausea imaginable) at the same time points.

### Pain {#s2k3}

Pain scores on a NRS of 0 (no pain at all) to 10 (the worst pain imaginable) will be assessed at 6, 12, 24, and 48 hours after surgery and at discharge.

### Patient global assessment and satisfaction {#s2k4}

Patient\'s global assessment of recovery after surgery will be asked at 2 weeks after surgery. Response options include very much improved, somewhat improved, no change, somewhat worsened and very much worsened. These will serve as patient-reported outcomes after surgery, which reflect the patient\'s experience of recovery. Patient-reported satisfaction with the management of PONV will be measured at 48 hours after surgery on a 0 to 10 NRS (0: very unsatisfactory, 10: very satisfactory). Higher patient satisfaction with service quality is associated with better survival outcomes in colorectal and other various types of cancer.[@R15]

### Physiological outcomes {#s2k5}

Outcomes reflecting physiological recovery until discharge will be measured. These include time to first flatus, time to tolerate soft diet, time to first defaecation, time to independent walking, number of insertions of nasogastric tube, time to first removal of Foley catheter, the number of reinsertions of Foley catheter and the number of clean intermittent catheterisations. Participants or their caregivers will be asked to fill out the diary throughout the admission. Electronic medical and nursing records will also be reviewed for the completeness of data by blinded assessors.

### Quality of life {#s2k6}

Quality of life will be measured by the validated Korean translation of the European Organisation for Research and Treatment of Cancer Quality of Life Questionnaire (EORTC QLQ) C30 V.3.0 at 2 weeks after surgery (postdischarge outcome).[@R18] [@R19] This questionnaire is comprised of five functional scales, three symptom scales, six symptom items and a single global health status item. The scales range in score from 0 to 100. Higher scores represent better outcomes on functional scales and a global health status item, whereas lower scores refer to better outcomes in symptom scales and items.[@R20]

### Preoperative anxiety {#s2k7}

A physician assistant nurse will measure the participant\'s preoperative anxiety in the surgical waiting room just before the induction of anaesthesia, using a 0 (no anxiety at all) to 10 (extreme anxiety) NRS. Although preoperative anxiety is not a significant risk factor of PONV, it affects a patient\'s postoperative anxiety, pain, analgesic consumption, length of hospital stay and satisfaction with their postoperative care and treatments.[@R21]

### Use of medication {#s2k8}

The use of medication including, but not limited to, antiemetics or analgesics will be assessed at 2 weeks after surgery and measured based on electronic medical charts. Self-reported use of additional medication or healthcare resources (such as outpatient clinic visits) will be measured at 2 weeks after surgery.

### Length of hospital stay {#s2k9}

The length of hospital stay will be counted by reviewing electronic medical charts.

### Adverse events, postoperative complications and serious adverse events after surgery {#s2k10}

All expected and unexpected adverse events will be measured during the allocated intervention process and during the entire study period. The types and frequencies of adverse events will be measured using structured items and an open-ended question. Information on postoperative complications including, but not limited to, wound infection, urinary tract infection, urinary retention, chest infection, other infection and paralytic ileus will be collected within 4 weeks after surgery. Any life-threatening events or serious adverse events (SAEs) occurring within 4 weeks after surgery will be investigated. The complete list of SAE is available on the clinicaltrials.gov database.

Feasibility outcomes {#s2l}
--------------------

The feasibility of the study will be measured using two outcomes: (1) the number of patients who completed primary outcome measures, and (2) the number of patients who adhered to the allocated intervention until completion of trial.

Sample size calculation {#s2m}
-----------------------

This will be a pilot trial to inform the design of a future full-scale randomised trial and will aim to test the feasibility of conducting the study. Recruitment of 20 participants in each group or a total of 60 participants will be deemed sufficient for a pilot trial and will be affordable in our research setting, given available resources and a possible dropout rate of 20%. No prospective sample size calculation was performed.

Data management {#s2n}
---------------

Double data entry and range checks for data values will be performed by trained research assistant after completion of final data collection. A formal data monitoring committee is not needed because the study acupuncture has known minimal risks.[@R2] [@R22] Periodic data monitoring and audit for core aspects of trial conduct such as participant recruitment, outcome collection and reporting of SAEs will be conducted by two independent, trained investigators. The final, anonymised data set will be available to the first author and independent statistician.

Statistical data analysis {#s2o}
-------------------------

Intention-to-treat population, defined as participants who are initially allocated in the study entry stage, will be the source of primary analyses. A per-protocol population, defined as participants who complete the final post-treatment primary outcome assessment, will serve as the source of sensitivity analyses. Missing data will not be imputed. Relative risk for dichotomous or dichotomised categorical outcomes and mean difference with 95% CI will be calculated. χ^2^ or Fisher\'s exact test will be used for statistical significance testing where appropriate, based on the normality of distribution. Normality of data will be tested by Shapiro-Wilk analysis. Comparisons of descriptive continuous data among groups will be made using the analysis of variance (ANOVA) or Kruskal-Wallis test. For the continuous outcomes, analysis of covariance (ANCOVA) will be performed with the changes in each outcome as a dependent variable, baseline values as a covariate and group as a fixed factor. To assess the trend of changes in outcomes within each group, repeated-measures ANOVA will be performed with factors of groups (Acupuncture, Wristband and Control group) and time as separate two-level factors. The Bonferroni correction for multiple comparisons will be made to adjust the p value. The two-sided overall p value \<0.05 will be the level of statistical significance with 90% power. STATA/SE V.14.1 (StataCorp, College Station, Texas, USA) will be used for the statistical analyses.

Dissemination {#s2p}
-------------

The results of this trial will be presented at scientific workshops and meetings and will be published in peer-reviewed journals. For transparency of trial results, the anonymised raw data set will be available based on request to the research team after the publication of study results. All publications and study results will be disseminated to the study participants and personnel.

Written informed consent and study approval {#s2q}
-------------------------------------------

Each participant will be asked to provide written informed consent. Any modification to the protocol will be reported and approved by the local IRB, and will be communicated with the trial registry, investigators and data monitoring researchers. All participants will receive a financial reimbursement of 30 thousand Korean won (∼US\$30) for their time and participation in the trial at the completion of the study.

Discussion {#s3}
==========

This study will be the first randomised controlled trial on the use of acupuncture combined with PC6 stimulation for the prevention of PONV after colorectal cancer resection. There is sound evidence that PC6 stimulation is effective for the prevention of PONV. Whether or to what extent the combined use of other points with PC6 could be more beneficial, as well as whether acupuncture combined with antiemetics are more beneficial than anti-emetics alone, are suggested as future research areas. Our trial focuses on these gaps of evidence and will inform the design of a full-scale randomised trial to assess the benefits and harms of acupuncture combined with PC6 stimulation and antiemetic drugs. Limitations of this trial will include non-blinding of the study participants and treatment providers, a possibility of unblinding of outcome assessors by occasionally noticing the wristband within postoperative 48 hours and the limited generalisability because of its single-centre nature.

Trial status {#s3a}
------------

The trial is currently in the recruitment phase. The first patient was randomised on 1 January 2016. Currently (as of 14 November 2016), 58 patients have been completely enrolled in the trial. The expected date of trial completion is 31 December 2016.
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